Rare disease Background:
Background
Achilles tendon rupture is one of the commonly recognized foot and ankle injuries in both professional and amateur sports players. It is estimated that the incidence of Achilles tendon rupture is around 7-10 per 100000 of general population [1] [2] [3] . Unilateral double-level Achilles tendon rupture is a rare unusual presentation that is not reported in published English literature. We are reporting a case of traumatic unilateral double-level Achilles tear which was treated operatively with good functional outcome. Diagnosis and management of these cases are challenging and operative repair might be preferred over conservative management for optimum functional outcomes.
Case Report
We present a case of a 46-year-old male patient with known diabetes mellitus and hypertension, with no history of steroids injection or long-term antibiotics administration. He had no history of smoking, drinking alcohol, or substance abuse.
The patient sustained sudden dorsiflexion injury to his right ankle while playing football. He initially presented with swelling, pain over the posterior ankle, localized tenderness over the Achilles tendon, and restricted ankle range of motion. Clinical examination showed a weak positive Thompson test, with no palpable defect. Achilles tendon rupture was suspected and an emergency ultrasound scan was done, showing Achilles tendon calcific tendinosis with a double-level partial tear. Ultrasound showed multiple crescentic calcific areas along with a short segment of partial fiber defect about 5 mm at the lower part of the Achilles tendon, almost 16 mm above the distal attachment of the tendon. Another area of disrupted fibers was noted about 40 mm above the insertion (Figure 1 ).
Operative versus non-operative management options were discussed with the patient, who agreed to receive non-operative management, and planter flexed cast was applied.
The patient presented again for follow-up after 2 weeks, with a recurrent trauma to the same injured foot. On examination, he had severe tenderness over the distal Achilles tendon region, with a palpable gap and a positive Thomson test result.
Ultrasound scanning was repeated and showed a full-thickness tear at the musclo-tendinous junction with retraction of the tendon by approximately 2 cm ( Figure 2 ). The distal partial tear was also reported, as in the preceding ultrasound.
Taking in consideration the unique presentation, the patient was advised to have surgical repair, which was done at around 4 weeks following the initial injury. Intra-operatively, the patient was having unilateral Achilles tendon double-level tears ( Figure 3 ). The proximal tear was complete at around 4 cm above the insertion site, while the second distal tear was partial, involving around 50% of the tendon width at the tendon insertion site. Recreation Subscale. Clinically, calf muscle power was 5/5 and he had full ROM at the ankle joint, with no pain at the operative site (Figure 4 ).
Discussion
The Achilles tendon is the thickest and strongest tendon in the body [4] , and is formed from the tendinous contributions of the gastrocnemius and soleus muscles inserting into the calcaneal tuberosity [5] . Even though the Achilles tendon receives its blood supply through both the posterior tibia and the peroneal artery [6] , it has a generally a poor blood supply throughout its length, with even less vascularization over its midsection (the "watershed area"), which is located approximately 4 cm proximal to the tendon insertion point. As a result, this area is subjected to more injuries and has poor healing capacity following trauma [7] . Achilles tendon injuries are common foot and ankle injuries in middle-aged athletes and in recreational sports players. Tendinopathy occurs in up to 10% of athletic sports players, whereas tendon ruptures are estimated to occur in approximately 8% of competitive athletes, with the peak age being 30-40 years [8] .
Older age, male sex, and steroid use are among the risk factors for Achilles tendinopathy [9, 10] . These risk factors are believed to increase the risk for tendinopathy and subsequent tendon rupture by their effect on the tendon micro-vascularity. Other risk factors include use of fluoroquinolone antibiotics and oral glucocorticoids, although the exact mechanism remains unknown [11]. Mechanical risk factors can be divided into intrinsic and extrinsic. Extrinsic factors include excessive running duration, high-intensity running, and running on uneven surfaces. Intrinsic factors include excessive hind-foot varus or valgus, increased femoral anteversion, limb-length discrepancy, and obesity [12, 13] . Aging effects on both the tendon vascularity and on the collagen crosslinking, combined with repetitive micro-traumas, also increases the risk of tendon rupture [5] .
Acute Achilles tendon rupture usually occurs following sudden unexpected dorsiflexion of the ankle or violent dorsiflexion of the planter flexed foot. It could also occur following fall from height injuries. Tears usually occurs in the hypo-vascularized watershed area, approximately 2-6 cm proximal to the tendon insertion into the calcaneal tuberosity [14] .
In reports of acute Achilles tendon ruptures, a rare presentation of acute bilateral Achilles tendon rupture was reported in multiple publications [15, 16] ; but there appears to be no report of simultaneous traumatic unilateral double-level Achilles tendon tear in the published English literature. In our case, the patient sustained acute unilateral double-level partial tears confirmed by ultrasound, with signs of preexisting Achilles tendinopathy. The patient was a recreational football player who had no known intrinsic nor extrinsic risk factors.
The mechanism of injury is such cases is unclear. Our patient had clear evidence of preexisting tendinopathy resulting from repetitive stress over the Achilles tendon, manifested in the form of fibrosis and calcifications seen in ultrasound and during operative repair. This preexisting tendinopathy puts him at great risk for acute tendon rupture, even with normal activity. This, combined with the high injury force he sustained, resulted in a spontaneous double-level tear of the Achilles tendon, both at the pathologically weakened insertion site and at the physiologically weak less vascularized watershed Achilles tendon area.
Treatment of acute Achilles tendon ruptures remains controversial. It can be generally divided into operative (open and percutaneous) and non-operative (cast immobilization and functional bracing). A meta-analysis published in 2004 by Khan et al. showed reduced risk of tendon re-rupture following operative repair compared to non-operative treatment, but the operative option is associated with higher risk of other complications, including infection, adhesions, and altered skin sensibility [17] .
A more recent meta-analysis of randomized trials showed that re-rupture rates were equal for operative and conservatively treated patients if functional rehabilitation and early range of motion was employed [18] .
In our case, the patient was initially managed with non-operative management consisting of immobilization and nonweightbearing. Following this, he sustained another ankle injury within 2 weeks from the initial injury and presented again with severe pain and clinical signs of a complete Achilles tendon tear. Repeated ultrasound showed progression of the previously partial proximal tear to a complete tear along with the second distal partial tear. Operative repair was decided on and both tears were repaired with open Kessler suture repair technique. The patient was followed-up in the clinic, achieving full functional recovery by 6 months.
Our operative method for this patient involved open repair of both proximal and distal defects using Kessler repair technique with edges approximated by Ethibond sutures. Following that, repair was augmented by placing circumferential Vicryl sutures throughout the length of the Achilles tendon. Despite evidence supporting the percutaneous approach in term of cosmetic outcome and lower complication rate for singlelevel ruptures [19, 20] , we chose the open approach for this case to gain full exposure and to achieve optimal edge opposition for both tears. The patient was offered the same rehabilitation plan as for cases with single-level rupture repair in the form of non-weight-bearing mobilization and functional casting for 6 weeks followed by progressive weight-bearing and strengthening exercises.
Our experience suggests that operative treatment of unilateral double-level Achilles tears is better than conservative management. We also recommend using an open repair approach for this form of complex injury to avoid any chance of re-rupture. Awareness about this rare presentation and the need for further research is necessary for proper management of such cases. This case also shows us the importance of ultrasound scanning as a diagnostic tool and the possibility for doublelevel Achilles tears. It also raises the question of whether operative repair is preferred as a first-line treatment if partial double tears are diagnosed. Further studies of the recurrence rates following both methods of treatment for such cases are needed.
